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This is the fifth in a series of status reports on the 1100 open problems listed in 
the book Open Problem in Topology (North-Holland, Amsterdam, 19901, edited by 
the authors. For the next few years, each volume of Topology and Its Applications 
will publish such status reports at regular intervals. Our goal is to give a brief 
account of problems solved, by whom, and whether preprints are available. So far 
97 solutions and 24 partial solutions have been announced. 
In addition to announcements of new solutions, these reports will contain a 
matrix of problem numbers updated to indicate those problems still open. On the 
chart the boxes of solved problems are shaded in and half of a box is shaded in if 
the problem under consideration is partially solved. In this manner, we hope to 
fulfill our initial ambition to provide a source book of current open problems. Of 
course, this will only be possible, if we have the co-operation of both problem 
solvers and problem posers. To increase our chances of success, we would like to 
request each reader who solves a problem to notify both the author(s) of the paper 
in which it appeared in the book and one of the two editors of this section. 
Problem 26 This problem was solved by Stephan Schuder (FRG) in the 
negative. A preprint is available. 
Problem 85 Gary Gruenhage and Piotr Koszmider (USA) have con- 
structed a model in which there is a normal locally compact 
metacompact space which is not paracompact. This proof 
was circulated in a preprint On the Arhangel’skiI-Tall 
Problem I dated August 30, 1994. This preprint is almost 
disjoint from the preprint of similar name cited in the 
report on Problem 87. 
Problem 86 Consistently yes and consistently no! Zoltan Balogh (USA) 
has proved under V= L that locally compact countably 
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Problem 87 
Problems 94 and 96 
Problem 90 
Problem 104 
Problem 108 
paracompact metacompact spaces are paracompact. In the 
solution of Problem 85, the example is countably paracom- 
pact. 
YES! Gary Gruenhage (USA) has shown that, under MAN,, 
normal locally compact meta-Lindeldf spaces are paracom- 
pact. This proof was circulated in a preprint On the 
Arhangelskii-Tall Problem dated October 22, 1993. 
NO! Robin Knight (UK) has announced the construction of 
a model in which there is a A-set but 2’0 < 2’1. Various 
versions of a preprint entitled Dominance in w’w were 
distributed in 1994. The cardinal arithmetic of Knight’s 
model seems to be flexible enough to obtain a one-to-one 
continuum function. 
NO! Peter Nyikos (USA) has claimed in a personal corre- 
spondence to Steve Watson dated May 151991 that if there 
is a Suslin tree then there is a collectionwise Hausdorff 
Aronszajn tree which is not countably paracompact. 
NO! Bill Fleissner (USA) sent Steve Watson an untitled 
preprint dated July 24, 1989 in which he claims a negative 
solution. 
It was reported earlier that this problem was consistently 
solved. But this is not true. Problem 108 in Watson’s article 
was partially solved which is Problem 176 in the book. So 
this problem is open again. 
Problems l13,114,115YES! Zoltan Balogh (USA) has answered all of these 
affirmatively with a ZFC construction of a hereditarily nor- 
mal Dowker space which is scattered of height w in 1993. 
The remaining six questions on Dowker spaces remain 
unsolved. 
Problem 141; In the discussion on p. 61 just before the statement of 
Problem 142, Watson stated that if one forces with a Suslin 
tree, then one can make a collectionwise normal space into 
a normal space. After much discussion with colleagues at 
York and Toronto, he now retracts such a claim. This now 
becomes Problem 141;. 
Problem 145 Consistently Yes! Frank Tall, Renata Grunberg and Lucia 
Junqueira (Canada) have constructed under CH a nonnor- 
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Problem 149 
Problem 176 
Problem 345 
Problem 396 
Problem 486 
Problem 512 
Problem 560 
Problem 941 
Problem 942 
Problem 981 
ma1 space which under a cardinal-preserving countably 
closed forcing becomes normal. It is not known to the 
editors whether a preprint is available. 
NO! Frank Tall, Renata Grunberg and Lucia Junqueira 
(Canada) have constructed even a perfectly normal example 
which loses its normality after countably closed forcing. It is 
not known to the editors whether a preprint is available. 
Solved consistently by G. Gruenhage (USA). Assuming MA, 
there are completely regular as well as countable examples. 
Assuming CH, there is a perfectly normal example. A 
preprint is available. 
Stephan Schuder (FRG) remarks that this problem should 
be formulated more correctly. First, the condition I X I < 2’ 
should be sharpened to w < I X I < 2i to omit trivial finite 
examples. Second, an answer in the negative to this question 
is consistent with ZFC as shown by Theorem 12.5.9 in the 
Handbook of Set-Theoretic Topology combined with the 
CH. Hence the “correct” version of this problem should 
deal with the consistency of the statement “There is an 
infinite compact T,-space X with no nontrivial convergent 
sequences and I X I < 2”’ with ZFC. 
In our last status report we mentioned that this problem 
was solved by V. Gutev. There was a misunderstanding 
between Professor Gutev and the editors. We should have 
stated that he solved this problem partially. 
This problem was solved in the negative by S. Malychin 
(Russia). A preprint is available. 
This problem was solved by V.V. Uspenskii (Russia and 
FRG). A preprint is available. 
This important problem was solved in the negative by R. 
Cauty (France). A preprint is available. 
This problem was solved by Sergei Ageev (Russia). The 
editors do not know whether a preprint is available. 
This problem was also solved by Sergei Ageev (Russia). The 
editors do not know whether a preprint is available. 
This is the same problem as Problem 560 and was solved in 
the negative by R. Cauty (France). 
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Problem 1069 This problem was solved by J. Kulesza (USA). His paper 
appeared in Proc. Amer. Math. Sot. 116 (1992) 551-553. In 
fact, he shows that any subset of Iw* which intersects no line 
in more than two points either is zero-dimensional or else 
contains an arc. 
Problem 1070 As many people have noted the answer to this problem as 
stated is no. For example, consider the unit circle with a 
countable dense subset removed. The problem should have 
been stated as: 
Can a compact zero-dimensional partial two-point set 
always be extended to a two-point set? 
The comment after the problem regards this reformulated 
question. Mauldin and van Mill thought that they had 
shown that assuming CH every compact zero-dimensional 
partial two-point set can be extended to a two-point set. 
Problem 1071 This problem has been solved by D. Boyd (Canada) and 
R.D. Mauldin (USA). They characterize the order type of S 
as follows. First let a, = w + 1 + w * and for each positive 
integer n, set a,, 1 = (a, . o)+ 1 +(a;~>*. Then the or- 
der type of S is the ordered sum CzZlun. A preprint is 
available. 
Problem 1072 This problem is solved. The Canton-Bendixson derived set 
order of S is w. This follows from a theorem of Duresnoy 
and Pisot who showed that the minimal element of 3’“’ 
> n114. The best result concerning upper bounds of min S@) 
seems to be one of Bertin. She showed that k E S’2k-2), for 
k > 1, [l]. For further comments and an interesting conjec- 
ture of Boyd concerning min Scn) see [2]. 
[l] M.J. Bertin, A. Decomps-Guilloux, W. Grandet-Hugot, W. Pathiaux- 
Delefosse and J.P. Schreiher, Pisot and Salem Numbers (Birkhguser, 
Basel, 1992). 
[2] D.G. Boyd, The distribution of the Pisot numbers in the real line, in: 
Seminaire de Theorie des Nombres, Paris 1983-84, Progress in Mathe- 
matics 59 (Birkhluser, Boston, MA, 1985). 
Problem 1074 This problem has been solved by H. Becker and R. 
Dougherty (USA). In a preprint they show that there do not 
exist uncountably many Bore1 selectors whose ranks (as 
Bore1 functions) are bounded below wi. Thus, there are 
continuum many such selectors if and only if CH holds. 
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Problem 1075 This problem is misstated. Debs and Saint-Raymond [ll 
answered a more simple version of this problem. They show 
that there is a Bore1 set B in the unit square with all vertical 
and horizontal fibers co-meager and which does not contain 
the graph of a Bore1 isomorphism. The correctly stated 
problem is: 
Problem 1075 Let B be a Bore1 set of [O, 11 X [O, 11 such 
that each horizontal and each vertical fiber 
of B is a dense G,-set. Can B be filled up 
by a collection of pairwise disjoint graphs of 
Bore1 isomorphisms of [O, 11 onto [O, l]? 
The correctly stated problem is unsolved. Debs and Saint- 
Raymond also show that such a set B does contain a Bore1 
matching - the graph of some Bore1 isomorphism. From 
this we get that B does contain w, Bore1 matchings. 
[l] G. Debs and J. Saint-Raymond, Selections borelliennes injective, Amer. 
J. Math. 111 (1989) 519-534. 
Problem 1076 This problem has been partially solved by Ledrappier. He 
shows that if f(x) = IF=,2 p(s-2)A(2px) where A is piece- 
wise C’ +’ and 1 < s < 2, then the dimension of f is s, 
provided s is an “ErdGs” number. 
[ll F. Ledrappier, On the dimension of some graphs, Contemp. Math. 135 
(1992) 285-293. 
Problem 1079 S. Solecki (Poland) has shown in a preprint that the answer 
is no. 
